Background {#Sec1}
==========

In recent years, many research have studied soliton and its evolvements in nonlinear equations via kinds of method (Zarmi [@CR23]; Chen and Ma [@CR3]; Ashorman [@CR1]; Zhang and Chen [@CR25]; Meng and Gao [@CR18]; Mohamed [@CR19]; Liu and Liu [@CR15]; Jiang and Ma [@CR14]; Guo and Hao [@CR11]; Dou et al. [@CR5]). Vertex dynamics in multi-soliton solutions and some new exact solution of breaking equation are studied in Zarmi ([@CR23]) and Chen and Ma ([@CR3]), the methods of Multi-soliton Solutions are given in Ashorman ([@CR1]), Zhang and Chen ([@CR25]), Meng and Gao ([@CR18]), Mohamed ([@CR19]), Liu and Liu ([@CR15]), Jiang and Ma ([@CR14]), Guo and Hao ([@CR11]), Dou et al. ([@CR5]), Zuo and Gao ([@CR27]), Huang ([@CR13]), Liu and Luo ([@CR16]), Côtea and Muñoza ([@CR4]), Xu and Chen ([@CR22]), Hua and Chen ([@CR12]) and Zhang and Cai ([@CR24]), complex solutions for the \[BLP System are proposed in Ma and Xu ([@CR17])\], and these so-called new solutions is identical to the universal formula in Doungmo Goufo ([@CR6]), Atangana and Doungmo Goufo ([@CR2]), Gao ([@CR7], [@CR8], [@CR9], [@CR10]), Xie and Tian ([@CR21]), Sun and Tian ([@CR20]) and Zhen et al. ([@CR26]).

The aim of this paper is to investigate the analytical solutions of the (2+1)-dimensional breaking equation by the mapping and Darboux transformation method. And the dynamical behaviours of (2+1)-dimensional breaking equation will be discussed in detail.

The structure of this paper is as follows: In second section, the (2+1) dimensional breaking equation is studied and its exact solutions are derived. And properties of this breaking equation will be investigated. In third section, influence of the parameters which are related to the analytical solution will also be discussed. Finally, the conclusion is drawn in fourth section.

(2+1)-dimensional breaking equation and exact solution {#Sec2}
======================================================

Consider (2+1)-dimensional breaking equation as follows (Dou et al. [@CR5]):$$\documentclass[12pt]{minimal}
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In which b is the arbitrary function, substituting Eq. ([2](#Equ2){ref-type=""}) into Eq. ([1](#Equ1){ref-type=""}), the analytical solution of Eq. ([1](#Equ1){ref-type=""}) could be gotten as follows:$$\documentclass[12pt]{minimal}
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Substituting Eqs. ([3](#Equ3){ref-type=""}) and ([4](#Equ4){ref-type=""}) into Eq. ([1](#Equ1){ref-type=""}), the analytical solution of (2+1) dimensional breaking equation could be gotten as follows (Dou et al. [@CR5])$$\documentclass[12pt]{minimal}
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*M* × *N* multi-soliton {#Sec3}
=======================

Define the Weierstrassp function as following$$\documentclass[12pt]{minimal}
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From Figs. [2](#Fig2){ref-type="fig"} and [3](#Fig3){ref-type="fig"}, it can be seen that multi-soliton could be obtained by selecting the Weierstrassp function.

Conclusion {#Sec4}
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To summarize, we have constructed $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ M \times N $$\end{document}$ multi-solutions of a (2+1)-dimensional breaking equation using Darboux transformation and mapping method. The analytical solutions which changes the shape of the solutions are explored and the derived analytical expressions of (2+1)-dimensional breaking equation can be used in communication system, and it is highly anticipated that this investigation on (2+1)-dimensional breaking equation may have wider application in various physical models.
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